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>dhis 

(FILE 'HOME' ENTERED AT 18:1 1:28 ON 19 APR 2003) 

FILE 'MEDLINE, CAPLUS, BIOSIS, EMBASE, SCISEARCH, AGRICOLA' 
ENTERED AT 

18:11:51 ON 19 APR 2003 
LI 92 S PEPTIDE (P) AMPHIPATHIC (P) CATIONIC (P) ALPHA-HELIX 
L2 796090 S ANTIMICROBIAL OR ANTIFUNGAL OR ANTIVIRAL OR 
PARASITE 

L3 64 S LI (P) L2 

L4 23 DUPLICATE REMOVE L3 (41 DUPLICATES REMOVED) 

L5 2714801 S (SEPTIC SHOCK) OR TRAMA OR SURGERY OR 

PROPHYLACTIC 

L6 1 S L4 (P) L5 

L7 522834 S PENICILLIN OR CEPHALOSPORIN OR BETA-LACTAM OR 

AMINOGLYCOSIDE 

L8 0 S L4 AND L7 



=> log y 



FILE 'HOME' ENTERED AT 18:11:28 CTri9 APR 2 003 
=> file medline caplus biosis embase scisearch agricola 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 

FILE 'MEDLINE' ENTERED AT 18:11:51 ON 19 APR 2 003 

FILE 'CAPLUS' ENTERED AT 18:11:51 ON 19 APR 2003 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS " FOR DETAILS. 

COPYRIGHT (C) 2003 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 'BIOSIS' ENTERED AT 18:11:51 ON 19 APR 2 003 
COPYRIGHT (C) 2003 BIOLOGICAL ABSTRACTS INC.(R) 

FILE 'EMBASE' ENTERED AT 18:11:51 ON 19 APR 2003 

COPYRIGHT (C) 2003 Elsevier Science B.V. All rights reserved. 

FILE 'SCISEARCH' ENTERED AT 18:11:51 ON 19 APR 2003 

COPYRIGHT (C) 2003 Institute for Scientific Information (ISI) (R) 

FILE 'AGRICOLA' ENTERED AT 18:11:51 ON 19 APR 2003 

=> s peptide (p) amphipathic (p) cationic (p) alpha-helix 

LI 92 PEPTIDE (P) AMPHIPATHIC (P) CATIONIC (P) ALPHA-HELIX 

=> s antimicrobial or antifungal or antiviral or parasite 

L2 796090 ANTIMICROBIAL OR ANTIFUNGAL OR ANTIVIRAL OR PARASITE 

=> S 11 (p) 12 

L3 64 LI (P) L2 

=> duplicate remove 13 

DUPLICATE PREFERENCE IS 'MEDLINE, CAPLUS, BIOSIS, EMBASE, SCISEARCH' 
KEEP DUPLICATES FROM MORE THAN ONE FILE? Y/ (N) :n 
PROCESSING COMPLETED FOR L3 

L4 23 DUPLICATE REMOVE L3 (41 DUPLICATES REMOVED) 

=> s (septic shock) or trama or surgery or prophylactic 

L5 2 714 801 (SEPTIC SHOCK) OR TRAMA OR SURGERY OR PROPHYLACTIC 

=> S 14 (p) 15 

PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L3 6 (P) L2 6' 
PROXIMITY OPERATOR LEVEL NOT CONSISTENT WITH 
FIELD CODE - 'AND' OPERATOR ASSUMED 'L4 0 (P) L2 8 ' 
L6 1 L4 (P) L5 

=> d 16 1 ibib abs 

L6 ANSWER 1 OF 1 CAPLUS COPYRIGHT 2 0 03 ACS 
ACCESSION NUMBER: 1999:113715 CAPLUS 

DOCUMENT NUMBER: 13 0:163167 

TITLE: Novel synthetic peptides with antimicrobial and 

endotoxin neutralizing properties for management of 
the sepsis syndrome 

INVENTOR (S) : Appelmelk, Bernard Jan; Abraham, Philip Richard; Van 

Deventer, Sander Jan Hendrik 
PATENT ASSIGNEE (S): Academisch Ziekenhuis Bij de Universiteit van 

Amsterdam, Neth. 
SOURCE: PCT Int. Appl . , 55 pp. 

CODEN : PIXXD2 
DOCUMENT TYPE: Patent 
LANGUAGE: English 
FAMILY ACC. NUM. COUNT: 1 
PATENT INFORMATION: 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



wo 



AU 



9906440 




Al 


1999| 
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WO 1997-NL449 




1997C^P 






W: AL, 
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OTHER SOURCE(S): MARPAT 130:163167 

AB A ***peptide*** with an amino acid compn. such that the 

***peptide*** is ***amphipathic*** , ***cationic*** and forms a 
stable . ***alpha*** .- ***helix*** and has the following structure 
comprising .gtoreq.l2 amino acids: R1-R2 -Al-Bl- (A2 -B2 -C1-A3 ) m- (C2 ) n-R3 , 
wherein A = an amino acid selected from the basic amino acids Lys, Arg or 
His; B = an amino acid selected from the arom. amino acids Phe, Trp or 
Tyr; C = an amino acid selected from the group comprising the hydrophobic 
amino acids Leu, lie, Val or Ala; and said ***peptide*** has either 
the orientation according to the formula or the retro orientation thereof, 
wherein at least 0-n of the repetitive sequence motifs (A2-B2 -C1-A3) have 
the retro orientation and the remaining repetitive motifs (A2 -B2 -C1-A3 ) 
have the orientation as presented in the formula and wherein, Rl, R2 , and 
R3 are a no. of amino acids, said no. ranging 0-15 for each of the 
combination of Rl and R2 and for R3 and wherein m = 1-10, preferably 2-8, 
more preferably 2-5 and n = 1-3, a pharmaceutical compn. comprising such a 
***peptide*** application thereof in treatment or diagnosis related to 
i.a. ***parasite*** infection topical and systemic tumors and 
***septic*** ***shock*** 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



=> d his 

(FILE 'HOME' ENTERED AT 18:11:28 ON 19 APR 2003) 

FILE 'MEDLINE, CAPLUS , BIOSIS, EMBASE, SCISEARCH, AGRICOLA' ENTERED AT 

18:11:51 ON 19 APR 2003 
LI 92 S PEPTIDE (P) AMPHIPATHIC (P) CATIONIC (P) ALPHA-HELIX 

L2 7960 90 S ANTIMICROBIAL OR ANTIFUNGAL OR ANTIVIRAL OR PARASITE 

L3 64 S LI (P) L2 

L4 2 3 DUPLICATE REMOVE L3 (41 DUPLICATES REMOVED) 

L5 2714 801 S (SEPTIC SHOCK) OR TRAMA OR SURGERY OR PROPHYLACTIC 

L6 1 S L4 (P) L5 

=> s penicillin or cephalosporin or beta-lactam or aminoglycoside or quinolone or tetracycline or 
L7 522834 PENICILLIN OR CEPHALOSPORIN OR BETA-LACTAM OR AMINOGLYCOSIDE OR 

QUINOLONE OR TETRACYCLINE OR MACROLIDE OR GLYCOPEPTIDE OR LIPOPE 

PTIDE OR (RIBOSOME INHIBITOR) 

=> s 14 and 17 

L8 0 L4 AND L7 

=> d his 

(FILE 'HOME' ENTERED AT 18:11:28 ON 19 APR 2003) 

FILE 'MEDLINE, CAPLUS, BIOSIS, EMBASE, SCISEARCH, AGRICOLA' ENTERED AT 

18:11:51 ON 19 APR 2003 
LI 92 S PEPTIDE (P) AMPHIPATHIC (P) CATIONIC (P) ALPHA-HELIX 

L2 796090 S ANTIMICROBIAL OR ANTIFUNGAL OR ANTIVIRAL OR PARASITE 

L3 64 S LI (P) L2 

L4 2 3 DUPLICATE REMOVE L3 (41 DUPLICATES REMOVED) 

LS 2 714 801 S (SEPTIC SHOCK) OR TRAMA OR SURGERY OR PROPHYLACTIC 

L6 1 S L4 (P) L5 



L7 
L8 



522834 S PENICILLIN OR 
0 S L4 AND L7 



gHALOSPORIN OR BETA- LACTAM OR 



OGLYCOSIDE 



d 14 1-23 ibib abs 



L4 ANSWER 1 OF 23 
ACCESSION NUNBER: 
DOCUMENT NUMBER: 
TITLE: 



DUPLICATE 1 



MEDLINE 
2 0 0263 3 3 00 MEDLINE 
22269916 PubMed ID: 12357033 

Solution structure and dynamics of the outer membrane 
enzyme PagP by NMR. 

Hwang Peter M; Choy Wing-Yiu; Lo Eileen I; Chen Lu; 
Forman-Kay Julie D; Raetz Christian R H; Prive Gilbert G; 
Bishop Russell E; Kay Lewis E 

Departments of Biochemistry, Medical Genetics and 
Microbiology, Laboratory Medicine and Pathobiology , and 
Chemistry, University of Toronto, Toronto, Ontario, Canada 
M5S 1A8. 

GM 51310 (NIGMS) 

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE 
UNITED STATES OF AMERICA, (2002 Oct 15) 99 (21) 13560-5. 
Journal code: 7505876. ISSN: 0027-8424. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
PDB - 1MM4 ; PDB - 1MM5 
200212 

Entered STN: 20021024 
Last Updated on STN: 20030105 
Entered Medline: 20021204 
The bacterial outer membrane enzyme PagP transfers a palmitate chain from 
a phospholipid to lipid A. In a number of pathogenic Gram-negative 
bacteria, PagP confers resistance to certain * **cationic*** 

***antimicrobial*** ***peptides*** produced during the host innate 

immune response. The global fold of Escherichia coli PagP was determined 
in both dodecylphosphocholine and n-octyl-beta-d-glucoside detergent 
micelles using solution NMR spectroscopy. PagP consists of an 
eight- stranded anti -parallel beta-barrel preceded by an 

***amphipathic*** ***alpha*** ***helix*** . The beta-barrel is 

well defined, whereas NMR relaxation measurements reveal considerable 
mobility in the loops connecting individual beta-strands. Three amino 
acid residues critical for enzymatic activity localize to extracellular 
loops near the membrane interface, positioning them optimally to interact 
with the polar headgroups of lipid A. Hence, the active site of PagP is 
situated on the outer surface of the outer membrane. Because the 
phospholipids that donate palmitate in the enzymatic reaction are normally 
found only in the inner leaflet of the outer membrane, PagP activity may 
depend on the aberrant migration of phospholipids into the outer leaflet. 
This finding is consistent with an emerging paradigm for outer membrane 
enzymes in providing an adaptive response toward disturbances in the outer 
membrane . 



AUTHOR 



CORPORATE SOURCE: 



CONTRACT NUMBER 
SOURCE : 



PUB . COUNTRY : 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
OTHER SOURCE: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L4 ANSWER 2 OF 
ACCESSION NUMBER; 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR : 



CORPORATE SOURCE 



SOURCE : 



PUB . COUNTRY : 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
OTHER SOURCE: 
ENTRY MONTH: 



2 3 MEDLINE DUPLICATE 2 

2 00212 7554 MEDLINE 
21839116 PubMed ID: 11751887 

Trialysin, a novel pore- forming protein from saliva of 
hematophagous insects activated by limited proteolysis. 
Amino Rogerio; Martins Rafael Miyazawa; Procopio Joaquim; 
Hirata Izaura Yoshico; Juliano Maria Aparecida; Schenkman 
Sergio 

Departamento de Microbiologia, Imunologia, e Parasitologia, 
Escola Paulista de Medicina, UNIFESP, Sao Paulo, S.P. 
04023-062 , Brazil . 

JOURNAL OF BIOLOGICAL CHEMISTRY, (2 002 Feb 22) 2 77 (8) 
6207-13 . 

Journal code: 2985121R. ISSN: 0021-9258. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 

GENBANK- AF4 2 74 8 6; GENBANK- AF4 27487 
200204 



ENTRY DATE: Entered STN:^M02 02 2 7 

Last UpdatecJ^ STN: 20030105 
Entered Medline: 20020424 
AB We have characterized a pore- forming lytic protein from the saliva of the 
hematophagous insect Triatoma infestans, a vector of Chagas disease. This 
protein, named trialysin, has 22 kDa and is present in the saliva at about 
200 microg/ml. Purified trialysin forms voltage-dependent channels in 
planar lipid bilayers with conductance of 880 +/- 40 pS . It lyses 
protozoan ***parasites*** and bacteria indicating that it has a role 
in the control of microorganism growth in the salivary glands. At higher 
concentrations, but below those found in saliva, trialysin can also 
permeabilize and lyse mammalian cells, suggesting that it might also 
facilitate insect blood feeding by interfering with the cell response of 
the host. The translated cDNA sequence of trialysin shows a basic, 
lysine-rich protein in which the N-terminal region is predicted to form an 

***amphipathic*** alpha-helical structure with positive charges on one 
side and hydrophobic amino acids on the opposite side. A synthetic 

***peptide*** corresponding to this ***cationic* ** 

***amphipathic*** ***alpha*** - ***helix*** induces protozoan 

lysis and mammalian cell permeabilization, showing that this region is 
involved in lytic activity. However, the lytic ***peptide*** G6V32 is 
10-fold less efficient than trialysin in lysing ***parasites*** and 
100-fold less efficient in permeabilizing mammalian cells. Trialysin 
activity is about 10 -fold reduced in salivary gland homogenates prepared 
in the presence of an irreversible serine-protease inhibitor. Since 
trialysin precursor contains an anionic pro-sequence of 33 amino acids 
contiguous to the ***cationic*** ***amphipathic* ** putative 

***alpha*** - ***helix*** , we propose that removal of the acidic 
pro-sequence by limited proteolysis activates trialysin by exposing this 
lytic basic ***amphipathic*** motif. 
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AB The interaction of many lytic * **cationic*** ***antimicrobial*** 
***peptides*** with their target cells involves electrostatic 
interactions, hydrophobic effects, and the formation of 

***amphipathic*** secondary structures, such as ***alpha*** 
***helices*** or beta sheets. We have shown in previous studies that 
incorporating approximately 3 0%d-amino acids into a short alpha helical 
lytic ***peptide*** composed of leucine and lysine preserved the 

***antimicrobial*** activity of the parent ***peptide* ** , while the 
hemolytic activity was abolished. However, the mechanisms underlying the 
unique structural features induced by incorporating d-amino acids that 
enable short diastereomeric ***antimicrobial*** ***peptides*** to 

preserve membrane binding and lytic capabilities remain unknown. In this 
study, we analyze in detail the structures of a model ***amphipathic*** 
alpha helical cytolytic ***peptide*** KLLLKWLL KLLK-NH2 and its 
diastereomeric analog and their interactions with zwitterionic and 
negatively charged membranes. Calculations based on high-resolution NMR 
experiments in dodecylphosphocholine (DPCho) and sodium dodecyl sulfate 
(SDS) micelles yield three-dimensional structures of both ** *peptides** * 
Structural analysis reveals that the ***peptides*** have an 



***amphipathic*** organ^ation within both membranes. Sa^ifically, the 
alpha helical structure of L-type ***peptide*** caud|^Porientation 

of the hydrophobic and polar amino acids onto separate surfaces, allowing 
interactions with both the hydrophobic core of the membrane and the polar 
head group region. Significantly, despite the absence of helical 
structures, the diastereomer ***peptide*** analog exhibits similar 
segregation between the polar and hydrophobic surfaces. Further insight 
into the membrane -binding properties of the ***peptides*** and their 
depth of penetration into the lipid bilayer has been obtained through 
tryptophan quenching experiments using brominated phospholipids and the 
recently developed lipid/polydiacetylene (PDA) colorimetric assay. The 
combined NMR, FTIR, fluorescence, and colorimetric studies shed light on 
the importance of segregation between the positive charges and the 
hydrophobic moieties on opposite surfaces within the ***peptides*** 
for facilitating membrane binding and disruption, compared to the 
formation of alpha helical or beta sheet structures. 
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CORPORATE SOURCE: (1) University of Pittsburgh School of Medicine, 
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AB Studies from our laboratory have previously demonstrated the 
***antimicrobial*** activity of the C-terminal 28-residue 
***peptide*** derived from the HIV-1 transmembrane protein (Tencza et 
al., JAC 44:33). The parent * **peptide*** is referred to as the 
Lentivirus Lyric ***Peptide*** 1 (LLPl) because of its 
membrane -perturbative properties. Structurally LLPl shares many common 
properties with the host-derived ***cationic*** alpha-helical 

***amphipathic*** ***peptides*** such as human cathelicidin . We have 

systematically engineered the LLPl parental sequence by increasing its 
length and by making it a more idealized * * *amphipathic*** 

***alpha*** - ***helix*** with a hydrophilic face consisting 
exclusively of Arg residues and a hydrophobic face consisting of a mixture 
of Val and Trp residues. We have also engineered these * **peptides* ** 
for increased length. In this study we compare the potency (i.e., ability 
to kill bacteria on a molar basis) of these engineered ***cationic*** 

***antimicrobial*** ***peptides*** (eCAPs) using a standard broth 

dilution assay against two index strains of bacteria, Pseudomonas 
aeruginosa (PA) and Staphylococcus aureus (SA) . This analysis demonstrates 
that we can increase the potency from minimum bactericidal concentrations 
for the parent ***peptide*** in the microM range to the nanoM range 
for certain eCAPs . Electron microscopy combined with biochemical analysis 
indicates that the eCAPs are active against both the outer membrane and 
cytoplasmic membranes of gram-negative bacteria. We also demonstrate that 
exposure of enveloped viruses, such as HIV-1, to eCAPs inactivates 
infectivity. Moving to more in vivo settings we have developed a novel 
cell culture model in which PA adherent to primary human bronchial 
epithelial (HBE) cells are exposed to eCAPs . In this assay we demonstrate 
a significant reduction in bacterial load (two-log) at eCAP concentrations 
that only moderately affect the viability of HBE cell monolayer. Using a 
SA septic arthritis rabbit joint model we again show the ability to 
decrease bacterial load. These findings suggest that eCAPs represent a 
novel class of membrane active ***antimicrobial*** ** *peptides*** 

that may be of clinical utility in the setting of lung, joint, or other 
infections . 
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AB This invention provides a novel method to confer disease resistance to 
plants. Plant plastids are transformed using a plastid vector which 
contains heterologous DNA sequences coding for a cytotoxic antimicrobial 
peptide. Transgenic plants are capable of fighting off phytopathogenic 
bacterial infection. 
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AB This invention relates to an antimicrobial compd. which is (a) a peptide 
having a length of 8-50 amino acids, a net charge of at least four, a 
hydrophobic moment as a beta sheet which is at least 0.2 higher than its 
hydrophobic moment as an alpha helix, and having detectable 
membrane-disrupting activity against at least one microbial pathogen, and 
substantially no membrane disrupting activity against mammalian cells, or 
(b) a peptoid, peptidomimetic or nonpeptidic analog of a peptide according 
to (a) above. The antimicrobial use thereof is disclosed. 
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All known naturally occurring linear ***cationic*** ***peptides* ** 

adopt an ***amphipathic*** alpha-helical conformation upon binding to 
lipids as an initial step in the induction of cell leakage. We designed 
an 18-residue ***peptide*** , (KIGAKI) 3 -NH2 , that has no 

***amphipathic*** character as an ***alpha*** - ***helix*** but 
can form a highly ***amphipathic*** beta-sheet. When bound to lipids, 
(KIGAKI) 3-NH2 did indeed form a beta-sheet structure as evidenced by 
Fourier transform infrared and circular dichroism spectroscopy. The 

***antimicrobial*** activity of this ***peptide*** was compared wi 
that of (KIAGKIA) 3-NH2, and it was better than that of 

GMASKAGAIAGKIAKVALKAL-NH2 (PGLa) and ( KLAGLAK) 3 -NH2 , all of which form 

***amphipathic*** ***alpha*** - ***helices*** when bound to 

membranes. (KIGAKI) 3-NH2 was much less effective at inducing leakage in 
lipid vesicles composed of mixtures of the acidic lipid, 
phosphatidylglycerol , and the neutral lipid, phosphatidylcholine, as 
compared with the other ***peptides*** . However, when 
phosphatidylethanolamine replaced phosphatidylcholine, the lytic potency 
of PGLa and the alpha-helical model ***peptides*** was reduced, 
whereas that of (KIGAKI) 3-NH2 was improved. Fluorescence experiments 
using analogs containing a single tryptophan residue showed significant 
differences between (KIGAKI) 3 -NH2 and the alpha-helical ***peptides*** 
in their interactions with lipid vesicles. Because the data suggest 
enhanced selectivity between bacterial and mammalian lipids, linear 

***amphipathic*** beta-sheet * **peptides* ** such as (KIGAKI) 3 -NH2 
warrant further investigation as potential ***antimicrobial*** agents. 



L4 ANSWER 8 OF 23 
5 

ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 

CORPORATE SOURCE: 
SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
SUMMARY LANGUAGE: 



BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC . DUPLICATE 

2001:215682 BIOSIS 
PREV200100215682 

Linear ***cationic*** ***antimicrobial*** model 

***peptides*** with varying ** *amphipathic** * 
***alpha*** - ***helix*** and beta-sheet potential. 

Blazyk, Jack (1) ; Hammer, Janet (1) ; Jin, Yi (1) ; Zhang, Yu 

(1); Zhu, Fang (1) 

(1) Ohio University, 234 Grosvenor, Athens, OH, 45701 USA 
Biophysical Journal, (January, 2001) Vol. 80, No. 1 Part 2, 
pp. 538a-539a. print. 

Meeting Info. : 45th Annual Meeting of the Biophysical 

Society Boston, Massachusetts, USA February 17-21, 2001 

Biophysical Society 

. ISSN: 0006-3495. 

Conference 

English 

English 



L4 ANSWER 9 OF 2 3 CAPLUS COPYRIGHT 2 00 3 ACS 
ACCESSION NUMBER: 2002:692443 CAPLUS 



TITLE: 



ip between amphipathic secondaj^i 
ty in model linear cationic ai^Bi. 



structure 
icrobial 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE 



Relatioi 
and act 
peptide? 

Blazyk, Jack; Hammer, Janet; Jin, Yi; Zhang, Yu; Zhu, 
Fang 

Department of Biomedical Sciences, College of 
Osteopathic Medicine, Ohio University, Athens, OH, 
45701, USA 

Peptides: The Wave of the Future, Proceedings of the 
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Peptide Symposium, San Diego, CA, United States, June 
9-14, 2001 (2001), 479-480. Editor (s): Lebl, Michal; 
Houghten, Richard A. American Peptide Society: San 
Diego, Calif. 
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Conference 
English 

The relationship between amphipathicity , secondary structure, 
antimicrobial activity, and lipid selectivity among a representative group 
of model peptides was investigated. A strong correlation was obsd. 
between amphipathic potential, as either an . alpha . -helix or . beta . -sheet , 
and antimicrobial potency. The . alpha . -helical peptide KIAGKIA was much 
better at inducing the leakage of calcein from mixed large unilamellar 
vesicles contg. POPC, whereas the .beta. -sheet peptide KIGAKI was more 
active when the neutral lipid was POPE instead of POPC. 
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Antimicrobial peptides - structure and function 
Mickowska, Barbara 
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A review. ***Antimicrobial** * ***peptides** * are part of the 

defense system mainly in plants and animals. In spite of great diversity 
of origin and amino acid compn. , almost all of them are ***cationic*** 
(due to presence excess Arg and Lys residues) and the mols. form 

***amphipathic*** structures . ***Antimicrobial*** ***peptides*** 
can be divided into several main groups based on their 3 -dimensional 
structure: 1. Linear, forming . ***alpha*** .- ***helixes*** ; 2. 
Antiparallel . beta . -sheets stabilized by intramol . disulfide bonds; 3. 
.alpha. -Helical and .beta. -sheet mixed structure with disulfide bonds; 4. 
Cyclic structures; and 5. Linear, with unusually high content of certain 
amino acid, often forming extended helixes. ***Antimicrobial*** 
activity of these ***peptides*** is very broad, including bacteria, 
fungi, some protozoa, and even cancer cells. They are selectively toxic 
to microorganisms. Owing to the increasing resistance of bacteria to 
conventional antibiotics, ***antimicrobial*** ***peptides*** seem 

to be a promising source of antibiotics in future. 
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AB Novel ***cationic*** ***antimicrobial*** ** *peptides*** , named 

nigrocin 1 and 2, were isolated from the skin of Rana nigromaculata and 
their amino acid sequences were determined. These ***peptides*** 
manifested a broad spectrum of ***antimicrobial*** activity against 
various microorganisms with different specificity. By primary structural 
analysis, it was revealed that nigrocin 1 has high sequence homology with 
brevinin 2 but nigrocin 2 has low sequence homology with any other known 

***antimicrobial*** ***peptides*** . To investigate the 

structure-activity relationship of nigrocin 2, which has a unique primary 
structure, circular dichroism (CD) and homonuclear nuclear magnetic 
resonance spectroscopy (NMR) studies were performed. CD investigation 
revealed that nigrocin 2 adopts mainly an alpha-helical structure in 
trif luoroethanol (TFE)/H{2)0 solution, sodium dodecyl sulfate (SDS) 
micelles, and dodecylphosphocholine micelles. The solution structures of 
nigrocin 2 in TFE/H(2)0 (1:1, v/v) solution and in SDS micelles were 
determined by homonuclear NMR. Nigrocin 2 consists of a typical 

***amphipathic*** ***alpha*** - ***helix*** spanning residues 3-18 

in both 50% TFE solution and SDS micelles. From the structural comparison 
of nigrocin 2 with other known * **antimicrobial*** ***peptides*** , 

nigrocin 2 could be classified into the family of ***antimicrobial*** 

***peptides*** containing a single linear ***amphipathic*** 

***alpha*** - ***helix*** that potentially disrupts membrane 
integrity, which would result in cell death. 
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A review with 22 refs. Animals defend themselves against invading 
pathogenic microorganisms, utilizing ***cationic* ** 

***antimicrobial*** ** *peptides*** , which rapidly kill various 

microbes without exerting toxicity against the host, Physicochem. 

***peptide*** -lipid interactions provide attractive mechanisms for 
innate immunity. Many of these ** *peptides*** form ***cationic*** 
***amphipathic*** secondary structures, typically , ***alpha*** 
***helixes*** and . beta . -sheets , which can selectively interact with 
anionic bacterial membranes by electrostatic means. This review 
summarizes various mechanisms of action for bacterial killing. Some 

***peptides*** induce rapid permeabilization of cell membranes whereas 
others target intracellular nucleic acids. Several ***peptides*** are 
known to work synergistically . Finally, applications of these 
***peptides*** are also discussed. 
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with an amino acid compn. such that the 
is ***amphipathic*** , ***cationic*** 



and forms a 

stable . ***alpha*** .- ***helix*** and has the following structure 
comprising .gtoreq.l2 amino acids: R1-R2-A1-B1- (A2 -B2 -Cl-A3)m- (C2) n-R3 , 
wherein A = an amino acid selected from the basic amino acids Lys, Arg or 
His; B = an amino acid selected from the arom. amino acids Phe, Trp or 
Tyr; C = an amino acid selected from the group comprising the hydrophobic 
amino acids Leu, lie, Val or Ala; and said ** *peptide*** has either 
the orientation according to the formula or the retro orientation thereof, 
wherein at least 0-n of the repetitive sequence motifs (A2 -B2 -CI -A3 ) have 
the retro orientation and the remaining repetitive motifs (A2 -B2 -CI -A3 ) 
have the orientation as presented in the formula and wherein, Rl , R2 , and 
R3 are a no. of amino acids, said no. ranging 0-15 for each of the 
combination of Rl and R2 and for R3 and wherein m = 1-10, preferably 2-8, 
more preferably 2-5 and n = 1-3, a pharmaceutical compn. comprising such a 
***peptide*** application thereof in treatment or diagnosis related to 
i.a. ***parasite*** infection topical and systemic tumors and septic 
shock. 
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Animals as well as plants defend themselves against invading pathogenic 
microorganisms utilizing ** *cationic** * ***antimicrobial*** 

***peptides*** , which rapidly kill various microbes without exerting 
toxicity against the host. Physicochemical ** *peptide* ** -lipid 
interactions provide attractive mechanisms for innate immunity. Many of 
these ***peptides*** form ***cationic* * * ***amphipathic*** 
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secondary structures, typicj 
beta-sheets, which can sel€ 

membranes by the aid of ele^^ostatic interactions. Rapid, 

***peptide*** -induced membrane permeabilization is an effective 
mechanism of ***antimicrobial** * action. This review article 
summarizes interactions with lipid bilayers of magainins ( ***alpha*** 

***helix*** ) and tachyplesins (beta-sheet) discovered in frog skin and 
horseshoe crab hemolymph, respectively, as archetypes, emphasizing that 
the mode of interaction is strongly dependent on the physicochemical 
properties not only of the ***peptide*** , but also of the target 
membrane . 
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Why and how are peptide-lipid interactions utilized for 
self-defense? Magainins and tachyplesins as archetypes 
Matsuzaki K (Reprint) 

KYOTO UNIV, GRAD SCH BIOSTUDIES, SAKYO KU, YOSHIDA 
SHIMOADACHI CHO 46-2 9, KYOTO 6068501, JAPAN (Reprint) 
JAPAN 

BIOCHIMICA ET BIOPHYSICA ACTA-BIOMEMBRANES , (15 DEC 1999) 
Vol. 1462, No. 1-2, pp. 1-10. 

Publisher: ELSEVIER SCIENCE BV, PO BOX 211, 1000 AE 
AMSTERDAM , NETHERLANDS . 
ISSN: 0005-2736. 
General Review; Journal 
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English 
75 

♦ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
Animals as well as plants defend themselves against invading pathogenic 
microorganisms utilizing ***cationic*** ***antimicrobial*** 

***peptides*** , which rapidly kill various microbes without exerting 
toxicity against the host. Physicochemical * **peptide*** -lipid 
interactions provide attractive mechanisms for innate immunity. Many of 
these ***peptides*** form ** *cationic*** ** *amphipathic*** 

secondary structures, typically ***alpha*** - ***helices*** and 
beta-sheets, which can selectively interact with anionic bacterial 
membranes by the aid of electrostatic interactions. Rapid, ***peptide* ** 
-induced membrane permeabilization is an effective mechanism of 

***antimicrobial*** action. This review article summarizes interactions 
with lipid bilayers of magainins ( ***alpha*** - ***helix*** ) and 
tachyplesins (beta-sheet) discovered in frog skin and horseshoe crab 
hemolymph, respectively, as archetypes, emphasizing that the mode of 
interaction is strongly dependent on the physicochemical properties not 
only of the ***peptide* * * , but also of the target membrane. (C) 1999 
Elsevier Science B.V. All rights reserved. 
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Three-dimensional solution structure of lactof erricin B, an 
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The solution structure of bovine lactof erricin (LfcinB) has been 
determined using 2D IH NMR spectroscopy. LfcinB is a 25-residue 

***antimicrobial*** ***peptide*** released by pepsin cleavage of 

lactoferrin, an 80 kDa iron-binding glycoprotein with many immunologically 
important functions. The NMR structure of LfcinB reveals a somewhat 
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distorted antiparallel beta^Jieet . This contrasts with the J^cay 
structure of bovine lactofe^^n, in which residues 1-13 (of ^H^inB) form 
an ***alpha*** - ***hel^x*** Hence, this region of ]^R:of erricin B 

appears able to adopt a helical or sheetlike conformation, similar to what 
has been proposed for the amyloidogenic prion proteins and Alzheimer's 
beta- ***peptides*** . LfcinB has an extended hydrophobic surface 
comprised of residues Phel, Cys3, Trp6, Trp8, Prol6, IlelS, and Cys2 0. 
The side chains of these residues are well-defined in the NMR structure. 
Many hydrophilic and positively charged residues surround the hydrophobic 
surface, giving LfcinB an ***amphipathic*** character. LfcinB bears 
numerous similarities to a vast number of ***cationic*** 

***peptides*** which exert their ** *antimicrobial*** activities 
through membrane disruption. The structures of many of these 

***peptides*** have been well characterized, and models of their 
membrane -permeabili zing mechanisms have been proposed. The NMR solution 
structure of LfcinB may be more relevant to membrane interaction than that 
suggested by the X-ray structure of intact lactoferrin. Based on the 
solution structure, it is now possible to propose potential mechanisms for 
the ***antimicrobial*** action of LfcinB. 
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A no. of ***antimicrobial*** ***peptides*** are believed to exert 

their action by forming ***amphipathic** * . ***alpha*** 

***helixes*** which assoc. with the cell membrane of the target 
organism, leading to its permeabilization and disruption. In order to 
understand the interaction of these ** *peptides*** with membranes, 
methodologies are being developed to simulate their interaction with lipid 
bilayers. Here, two different modeling approaches are applied to simulate 
the membrane interaction of the ***cationic*** ***antimicrobial*** 
***peptide*** , dermaseptin B, isolated from frog skin. 
REFERENCE COUNT: 5 THERE ARE 5 CITED REFERENCES AVAILABLE FOR THIS 
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class of ***cationic*** antibacterial 
alpha-helical class, which is unstructured 



***peptides*** 
in free solution 

but folds into an ***amphipathic*** ***alpha*** - ***helix*** 

upon insertion into the membranes of target cells. To investigate the 
importance of alpha-helicity and its induction on interaction with 
membranes, a series of ***peptides*** was constructed based on a 
hybrid of moth cecropin (amino acids 1-8) and bee melittin (amino acids 
1-18) ***peptides*** . The new ** *peptides** * were predicted to 



have a high tendency to forc^^ ***alpha*** - ***helices***^^or to have 
preformed ***alpha*** - ^^*helices*** by virtue of coi^^uction of a 

lactam bridge between glutat^^e and lysine side -chains at po^Kions i and 
i + 4 at various locations along the primary sequence. In two examples 
where the use of lactam bridge constraints induced and stabilized 
alpha-helical structure in benign (aqueous buffer) and/or hydrophobic 
medium, there was a decrease in antibacterial activity relative to the 
linear counterparts. Thus the preformation of ***alpha*** 

***helix*** in solution was not necessarily beneficial to 

***antimicrobial*** activity. In the one case where the lactam bridge 
did result in increased antibacterial activity (lower minimal inhibitory 
concentration values) it did not increase alpha-helical content in benign 
or hydrophobic medium. Broadly speaking, good activity of the 

***peptides*** against Pseudomonas aeruginosa correlated best (r2 = 
0.88) with a helican parameter which was calculated as the induction of 

***alpha*** - ***helix*** in a membrane -mimicking environment divided 
by the ***alpha*** - ***helix*** formation under benign conditions. 
Interestingly, the activity of the lactam bridge ***peptide*** 
constructs correlated in part with alterations in bacterial outer or 
cytoplasmic membrane permeability. 
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Conformation and biological activity of mastoparan B 
and its analogs I 

Park, Nam Gyu; Seo, Jung-Kil; Ku, Hee-Jung; Lee, 
Sannamu; Sugihara, Gohsuke; Kim, Kwang-Ho; Park, 
Jang-Su; Kang, Shin-Won 

Dep. Biotechnology & Bioengineering, Coll. Fisheries 
Sci., Pukyong National Univ., Pusan, 608-737, S. Korea 
Bulletin of the Korean Chemical Society (1997), 18(1), 
50-56 
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Korean Chemical Society 
Journal 
English 

The mode of action of mastoparan B, an ***antimicrobial*** 

***cationic*** tetradecapeptide amide isolated from the hornet Vespa 
basalis, toward phospholipid bilayers was studied with synthetic 
mastoparan B and its analogs with individual Ala instead of hydrophobic 
amino acids (1-Ile, 3-Leu, 6-Leu, 7-Val, 9-Trp, 13-Val, 14-Leu) in 
mastoparan B. Mastoparan B and its analogs were synthesized by the 
solid-phase method. CD spectra showed that mastoparan B and its analogs 
adopted an unordered structure in buffer soln. In the presence of neutral 
and acidic liposomes, most of the ***peptides*** took an 
, alpha . -helical structure. The calcein leakage expt . indicated that 
mastoparan B interacted strongly with neutral and acidic lipid bilayers 
than its analogs. Mastoparan B also showed a more or less highly 
***antimicrobial*** activity and hemolytic activity for human 
erythrocytes than its analogs. These results indicate that the 
hydrophobic face in the ***amphipathic*** . ***alpha*** 

***helix*** of mastoparan B critically affect biol . activity and helical 
contents . 
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Solution structure of an antimicrobial peptide buforin II. 
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AB The structure of 21-residue^^***antiTnicrobial*** ***peD^^e*** 

buforin II has been determd^^ by using NMR spectroscopy anc^^strained 

molecular dynamics. Bufori^^I adopts a flexible random st^ffture in H20. 
In trif luoroethanol (TFE) /H20 (1:1, v/v) mixture, however, buforin II 
assumes a regular ***alpha*** - ***helix*** between residues Vall2 
and Arg20 and a distorted helical structure between residues GlyV and 
Proll. The model structure obtained shows an ***amphipathic*** 
character in the region from ArgS to the C- terminus, Lys21. Like other 
known ***cationic* ** ***antimicrobial*** ***peptides*** , the 

***amphipathic*** structure might be the key factor for 

***antimicrobial*** activity of buforin II. 
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PMAP-37, a novel antibacterial peptide from pig myeloid 
cells. cDNA cloning, chemical synthesis and activity. 
Tossi A; Scocchi M; Zanetti M; Storici P; Gennaro R 
Dipartimento di Biochimica, Biofisica e Chimica delle 
Macromolecole, Universita di Trieste, Italy. 
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A molecular biological approach, based on preproregion homology in the 
precursors of several diverse antibacterial ***peptides*** , was used 
to clone a pig bone marrow cDNA encoding a novel 167 -residue polypeptide. 
The preproregion of this polypeptide is highly similar to corresponding 
regions in congeners from pig, cattle and rabbit. It is followed by a 
unique, ** *cationic** * , 37 -residue sequence, which was predicted to 
have a high propensity for an alpha-helical conformation. A 

***peptide*** , termed PMAP-37, corresponding to this sequence, was 
chemically synthesized and shown to undergo a transition from a random 
coil to an ordered, mainly helical, conformation on addition of 
trif luoroethanol . This behaviour is typical of an ** *amphipathic* * * 

***alpha*** ***helix*** , a structure common to several 

membrane - ac t ive , ***antimicrobial*** ***peptides*** . In vitro 

experiments showed that PMAP-37 strongly inhibits the growth of several 
strains of Gram-negative and Gram-positive bacteria, with minimal 
inhibitory concentrations ranging over 1-4 microM, and permeabilizes the 
inner membrane of Escherichia coli. Interestingly, the 15-32 stretch of 
PMAP-37 show a remarkable similarity to N-terminal stretches in cecropins 
B and A from Drosophila melanogaster and Cecropia hyalophora, 
respectively. This affords an uncommon example of sequence convergence. 
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AB In addition to the highly specific cell-mediated immune system, 

vertebrates possess an efficient host-defense mechanism against invading 
microorganisms which involves the synthesis of highly potent 

***antimicrobial*** ***peptides*** with a large spectrum of 

activity. A 34-residue ***cationic*** and amphiphatic ** *peptide*** 
, designated dermaseptin I, was recently isolated from the skin of the 
arboreal frog Phyllomedusa sauvagii and was shown to exhibit microbicidal 
activity against various pathogenic microorganisms including bacteria, 
yeast, protozoa and filamentous fungi. In this study, we report the 
isolation and characterization of four novel ***antimicrobial** * 

***peptides*** from frog skin through the combined use of an 
anti -dermaseptin enzyme immunoassay and an ** *antif ungal*** bioassay. 
The 28-34-residue ***antimicrobial*** ***peptides* ** are 

***cationic*** , containing 3-5 lysine residues that punctuate an 
alternating hydrophobic and hydrophilic sequence. Based on their primary 
structure, all four ***peptides*** can be fitted to a class L 

***amphipathic*** ***alpha*** ***helix*** which places all 

lysine residues on the polar side of the helix. The four 

***antimicrobial*** ***peptides*** have high sequence similarity 

with dermaseptin I (53-94% similarity) suggesting that their respective 
genes are all members of the same family. In addition, pairwise sequence 
alignment of dermaseptin I and adenoregulin, a 33 -residue ***cationic*** 

***peptide*** recently isolated from frog skin and shown to enhance the 
binding of agonists to the Al adenosine receptor, reveals 62% similarity 
(39% amino acid positional identity) . Both ***peptides*** share a 
similar but non-identical spectrum of ***antimicrobial** * activity, 
being active against bacteria, yeast and filamentous molds. However, no 
significant hemolytic activity was found for these ***peptides*** 
which suggests a selectivity for prokaryotic cells. These findings 
indicate that adenoregulin should be included in the dermaseptin family of 

***peptides*** . In addition, tryptic digestion of purified 
pro-dermaseptin I liberated a 15 -amino-acid ***peptide*** identified 
as the authentic C-terminus of dermaseptin I. These results are in 
accordance with the predicted sequences of pro-dermaseptins obtained 
through molecular cloning, in which the dermaseptin progenitor sequences 
are located at the extreme C-terminus of the precursors. 
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The structures and hemolytic and bactericidal activities of three 
bombinin-like ***peptides*** , or BLP-1-3, from the skin of Bombina 
orientalis are described. The ***peptides*** were isolated from the 
skin of B. orientalis and sequenced by tandem mass spectrometry and are 

***amphipathic*** , ***cationic*** ***peptides* ** of 25-27 amino 

acids in length. The sequence of the most abundant member (BLP-1) is: 
Gly-Ile-Gly-Ala-Ser-Ile-Leu-Ser-Ala-Gly-Lys-Ser-Ala-Leu-Lys-Gly-Leu- 
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Ala-Lys-Gly-Leu-Ala-Glu-His^aie-Ala-Asn-NH2 . All three *^^||j^ptides** * 
were found to share consid^^Ble, but not complete, homolog^^Hith 

bombinin, an ** *antimicroffl^l** * , hemolytic ***peptide^^ first 
isolated by Michl and Csordas (Csordas, A., and Michl, A. (1970) Monatsh. 
Chem. 101, 182-189) from the skin of Bombina variegata. The BLPs have 
been assayed for antibiotic and hemolytic activity and found to be more 
potent than magainin 2 (a related ***antimicrobial*** ***peptide*** 
from Xenopus laevis) in their ability to kill bacteria. However, no 
significant hemolytic activity was found for these ***peptides*** 
which suggests a selectivity for prokaryotic over eukaryotic membranes . 
The molecular basis for antibacterial activity is presumed to be due to 
their predicted ***amphipathic*** alpha-helical structures which is 
supported by circular dichroism measurements that found significant 
helical content (63-69% ***alpha*** - ***helix*** ) in 40% 
trif luoroethanol . Last, a cDNA library was constructed from the skin of 
B. orientalis and screened with an oligonucleotide probe complementary to 
the COOH terminus of BLP-1. Several clones were isolated and sequenced 
that encode BLP-1 and BLP-3, as well as an additional ** *peptide* ** 
{BLP-4) that differs by two amino acid substitutions from BLP-3. 
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